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(57) ABSTRACT

The invention relates to a rotationally stabilized projectile (1)
for launching from a barrel, which projectile (1) comprises a
front projectile part (22), a rear projectile part (20) compris-
ing a rotating band (4), and an intermediate projectile part
(21) comprising a freely rotatable middle section (2) arranged
with guide wings (3) for improving the gliding capability and
guidance capability during the gliding phase and end phase of
the projectile. The guide wings (3) are arranged extensibly on
the freely rotatable middle section (2), and the intermediate
projectile part (21) also comprises a regulator device (14) for
regulating the rotation of the middle section (2). The inven-
tion also relates to a method for guiding a rotationally stabi-
lized projectile.
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1
ROTATIONALLY STABILIZED GUIDABLE
PROJECTILE AND METHOD FOR GUIDING
THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Phase filing under 35 U.S.C.
§371 of PCT/SE2012/000098 filed on Jun. 26, 2012; and this
application claims priority to Application No. 1130064-7
filed in Sweden on Jul. 7, 2011; the entire contents of all are
hereby incorporated by reference.

TECHNICAL FIELD

The present invention relates to a rotationally stabilized
guidable projectile intended for launching from a barrel, com-
prising a front projectile part, a rear projectile part, and an
intermediate projectile part comprising a rotatable middle
section and guide wings. The invention also relates to a
method for guiding the said rotationally stabilized projectile.

BACKGROUND OF THE INVENTION,
PROBLEM DEFINITION AND PRIOR ART

The target precision for a projectile in an artillery system is
governed largely by meteorological aspects and by how
closely the actual launch velocity, V0, tallies with the calcu-
lated launch velocity, as well as by launcher-dependent fac-
tors, such as the configuration of the barrel and the exactness
of'the aiming system. Before guidable projectiles began to be
used in artillery applications, there was no possibility of influ-
encing the trajectory of the projectile after the projectile had
left the barrel.

Through the introduction of guide elements, such as a
rudder or fins/wings, the guidance capability of a projectile is
able to be controlled. Depending on the configuration, place-
ment and size of the fins/wings, different degrees of guidance
capability can be achieved. Different guidance capabilities
are required, depending on the VO, firing range, trajectory
height and target precision of the projectile. For a short firing
range and high target precision, guidance capability merely
during the end phase of the projectile is sufficient, which
means that smaller fins in the front part of the projectile can be
used. In the case of a long firing range and high target preci-
sion, guidance capability is required during both the gliding
phase and end phase of the projectile, which calls for larger
fins/wings with high guidance dynamic.

Reliable techniques for calculating the current position of
aprojectile during its trajectory phase, based on inertial navi-
gation and/or satellite navigation via GPS, have also been
developed. For reliable use of satellite navigation techniques
or navigation technology based on electromagnetic or optical
communication with ground-based transmitters, stable com-
munication between the satellite/the transmitter and the
receiver antenna of the projectile is required. It is then advan-
tageous if the receiver antenna is arranged such that it is
roll-stable.

Rotationally stabilized projectiles in which the rear part,
middle part or front part of the projectile is arranged so as to
rotate freely relative to the rest of the projectile in order to
stabilize the projectile, and in which the freely rotating part is
arranged with guide fins in order to guide the projectile during
its gliding and end phase, are previously known.

EP 1299 688 B1 describes a roll-stabilized guidable pro-
jectile, the rear part of which is freely rotating relative to the
rest of the projectile body. Guide fins, for guiding the projec-
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tile during the end phase, are disposed on the front part of the
projectile, i.e. on the part which does not rotate.

US 2005/0056723 Al describes a guidable rotationally
stabilized projectile, the guide fins of which are fixedly dis-
posed on the nose cone of the projectile, which nose cone is
rotatably arranged relative to the rest of the projectile body. In
a shown embodiment having four guide fins, two of the fins
are positioned at an equal yet opposite angle in the axial
direction of the fins, in the axis which is formed in the longi-
tudinal direction of the fins radially outward from the projec-
tile body, so that a propeller-like configuration is formed to
counter the rotational force from the projectile. The other two
fins are positioned at the same angle in the same direction in
the axial direction of the fins, in the axis which is formed in
the longitudinal direction of the fins radially outward from the
projectile body. Once the rotation of the nose cone has been
stabilized relative to the projectile body, the two horizontally
positioned fins will generate a lifting force, which means that
the projectile can be guided.

US 2008/0061188 Al describes a rotationally stabilized
projectile having a rotating middle section with fixedly
mounted guide fins. The middle section is used for roll-sta-
bilization and the fins for guidance of the projectile. Roll-
stabilization of the middle section is realized purely by brak-
ing relative to the projectile body when the moment of inertia
in the projectile body is large relative to the middle section.

One problem with the said projectile constructions, espe-
cially in the case of long firing ranges, is that the limited fin
size results in low gliding capability.

A further problem with the said projectile constructions is
that limited guidability sets in when the rotation of the rota-
tionally stabilized projectile decreases in the case of long
firing ranges.

Further problems which the invention aims to solve will
emerge in connection with the following detailed description
of the various embodiments.

OBIJECT OF THE INVENTION AND ITS
CHARACTERIZING FEATURES

One object of the present invention is a rotationally stabi-
lized guidable projectile having improved guidance capabil-
ity during the gliding and end phase of the projectile.

A further object of the present invention is an improved
method for guiding the projectile during the gliding and end
phase of the projectile.

According to the present invention, a rotationally stabi-
lized projectile for launching from a barrel, having improved
gliding capability and guidance capability during the gliding
phase and end phase of the projectile, has thus been attained,
which projectile comprises a front projectile part, a rear pro-
jectile part comprising a rotating band, and an intermediate
projectile part comprising a freely rotatable middle section
arranged with guide wings.

The projectile is characterized in that the guide wings are
arranged extensibly on the freely rotatable middle section,
and in that the intermediate projectile part also comprises a
regulator device for regulating the rotation of the middle
section.

According to further aspects of the invention:
the regulator device is of the electromagnetic type comprising

permanent magnets coaxially arranged on the inner side of

the rotatable middle section concentrically around an elec-
trical winding disposed on the intermediate projectile part,
wherein the number and sizes of the permanent magnets
are chosen such that a rotation of the middle section
induces a magnetic field in the electrical winding, so that an
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electric current is generated in an electrical resistance con-

nected to the electrical winding, which manifests itself as a

braking force upon the rotating middle section;
the regulator device is of the electromagnetic type comprising

an electrical winding coaxially arranged on the inner side
of the rotatable middle section concentrically around per-
manent magnets disposed on the intermediate projectile
part, wherein the number and sizes of the permanent mag-
nets are chosen such that a rotation of the middle section
induces a magnetic field in the electrical winding, so thatan
electric current is generated in an electrical resistance con-
nected to the electrical winding, which manifests itself as a
braking force upon the rotating middle section;
the electrical winding can be variably loaded via the connec-
tion of different electrical resistances for generation of a
variable brake force in the middle section;
the regulator device is of the electromagnetic type comprising
permanent magnets coaxially arranged on the inner side of
the rotatable middle section concentrically around an elec-
trical winding disposed on the intermediate projectile part
for the creation of variable rotational force on the middle
section by virtue of the fact that the number and sizes of the
permanent magnets are chosen for the creation of a static
magnetic field oppositely directed to a variable magnetic
field created by the electrical winding which has been
variably energized from a separate electrical energy stor-
age unit;

the regulator device is of the electromagnetic type comprising
an electrical winding coaxially arranged on the inner side
of the rotatable middle section concentrically around per-
manent magnets disposed on the intermediate projectile
part for the creation of variable rotational force on the
middle section by virtue of the fact that the number and
sizes of the permanent magnets are chosen for the creation
of a static magnetic field oppositely directed to a variable
magnetic field created by the electrical winding which has
been variably energized from a separate electrical energy
storage unit;

the separate electrical energy storage unit is a chargeable
capacitor;

the separate electrical energy storage unit is a chargeable
battery;

the separate electrical energy storage unit is a fuel cell;

the middle section comprises two extensible guide wings
oppositely placed relative to each other on either side of the
projectile;

the middle section comprises four extensible guide wings
evenly distributed around the projectile;

the middle section is rotatably mounted on the intermediate
projectile part with slide bearings.

Furthermore, according to the present invention, an
improved method for guiding a projectile during the gliding
phase and end phase of the projectile has been attained, which
projectile comprises a front projectile part, a rear projectile
part comprising a rotating band, and an intermediate projec-
tile part comprising a middle section rotatable relative to the
projectile and arranged with guide wings.

The method is characterized in that the projectile is guided
towards its target by extension of the guide wings and by
virtue of the fact that the rotation of the rotatable middle
section via a regulator device, in response to control signals
from a control unit, is regulated to the correct position relative
to the projectile.

According to further aspects of the method, according to
the invention:
the rotation of the middle section is controlled electromag-

netically by the regulator device by resistive loading of the
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electrical winding on the intermediate projectile part, via
the connection of various electrical resistances;

the rotation of the middle section is controlled electromag-
netically by the regulator device by energization of the
electrical winding on the intermediate projectile part, viaa
separate electrical energy storage unit.

ADVANTAGES AND EFFECTS OF THE
INVENTION

The invention solves the problem of low gliding capability
and poor guidability by combining an actively rotatable
middle section with extensible guide wings.

An actively rotatable middle section with extensible guide
wings allows guide wings having a large aerodynamic surface
and improved guidance dynamic, which means that the total
firing range of the projectile can be increased, at the same time
as the guidance capability of the projectile during gliding
phase and end phase is improved.

The introduction of active positioning by braking or rota-
tion of the rotatable middle section with the aid of a resistive
load or energy storage unit connected to the electrical wind-
ing means improved guidance dynamic by virtue of the fact
that the middle section and the guide fins can be rapidly
positioned to the correct roll angle, including in the event of a
long firing range.

LIST OF FIGURES

The invention will be described in greater detail below with
reference to the appended figures, in which:

FIG. 1 shows a side view of a projectile having two
extended guide wings and a partially visible guide mecha-
nism according to the invention;

FIG. 2 shows a cross section through line 2,3 of a projectile
according to FIG. 1, having two extended guide wings, posi-
tioned for gliding function, according to the invention;

FIG. 3 shows a cross section through line 2,3 of a projectile
according to FIG. 1, having two extended guide wings, posi-
tioned for guiding function, according to the invention;

FIG. 4 shows a cross section through line 2,3 of a projectile
according to FIG. 1, having four extended guide wings, posi-
tioned for guiding function, according to the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

FIG. 1 shows a preferred embodiment of a rotationally
stabilized projectile 1, having a rotating middle section 2
provided with guide wings 3, which middle section 2 is regu-
lated by a regulator device 14 for regulating the middle sec-
tion 2 and thus guiding the projectile 1 towards a defined
target, in which the said guidance is commenced in the tra-
jectory following launch of the projectile from a barrel.

The projectile 1 is divided into three main parts: a rear
projectile part 20 comprising a rotating band and a base flow
charge, an intermediate projectile part 21 comprising a rotat-
able middle section 2 provided with guide wings 3, and a front
projectile part 22 comprising a satellite navigation unit 6 and
a homing device 7. The intermediate projectile part 21 com-
prises a rotatable middle section 2, which is disposed on the
rear half of the projectile and in which the regulator device 14
of'the projectile 1is arranged. The middle section 2 comprises
atleast two extensible guide wings 3, which during the launch
process are extended or retracted against the projectile body 5
s0 as to be extended radially from the projectile body 5 after
the launch process. The projectile 1 is constituted by the
projectile body 5 and the rotatable middle section 2, which
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latter is arranged with a movable coupling and is provided
with guide wings 3 and permanent magnets 13. The guide
wings 3 are, for example, retracted against the projectile body
5 and/or arranged in pretensioned construction with, for
example, a spring mechanism, and can be locked with a
locking ring. Other locking devices, too, are possible, such as
shear pins or gluing, not shown in the figure.

The guide wings 3 have, mutually between one another,
different angling in the axis which is formed in the longitu-
dinal direction of the guide wings radially outwards from the
projectile body 5. The different angling of the guide wings 3
means that a lifting as well as a rotating force upon the middle
section 2 is created, which forces give both gliding and guid-
ance capability. The guide wings are placed on that part of the
projectile 1in which the projectile 1 has the greatest diameter.
That part of the projectile in which the diameter is virtually
the same as the inner diameter of the barrel is also the maxi-
mum circumference of the projectile 1 and thus also provides
the opportunity to construct guide wings of greatest fin
length. The positioning of the guide wings is at or close to the
centre of gravity of the projectile 1. The guide wings are
placed in front of the rotating band 4 of the projectile 1, which
protects the guide wings 3 from exposure to propellent gas
generated by the propellent charge during the launch process.

The middle section 2 is arranged rotatably on the interme-
diate projectile part 21 via a movable coupling, which is
preferably constituted by one or more ball or slide bearings 11
with low friction. The ball or slide bearings 11 are of standard
type and are therefore not discussed in detail in the remainder
of the description. The intermediate projectile part 21 also
comprises a set of permanent magnets 13 concentrically
arranged on the inner side of the middle section 2, and an
electrical winding 12 concentrically arranged on the outer
side of the intermediate projectile part 21, in which the per-
manent magnets 13 are enclosing the electrical winding 12
such that the permanent magnets 13, upon rotation of the
middle section 2, induce a magnetic field in the electrical
winding 12, whereby the rotation of the middle section 2
relative to the projectile 1 can be regulated. In an alternative
embodiment, the winding 12 can be concentrically arranged
on the inner side of the middle section 2, and permanent
magnets can be concentrically arranged on the outer side of
the intermediate projectile part 21.

In the preferred embodiment, FIG. 1, the electrical winding
12 is also arranged such that the magnetic resistance between
the permanent magnets 13 and the electrical winding 12 can
be regulated in level by a resistive load, via the connection of
one or more electrical resistances. Through the resistive load-
ing of the electrical winding 12, the rotation of the middle
section 2 relative to the projectile 1 can therefore be con-
trolled.

In an alternative embodiment, the projectile 1 also com-
prises an energy storage unit 23 for energizing the electrical
winding 12 to allow rotation and thus positioning of the
middle section 2, for example when the projectile 1 has fin-
ished rotating. The energy storage unit 23 is preferably of the
chargeable type and is constituted by a chargeable capacitor
or battery. Alternatively, the energy storage unit 23 is of the
disposable type, for example a fuel cell or a pyrotechnic
charge.

All in all, control elements are constituted by the middle
section 2 provided with guide wings 3 and by a regulator
device 14 comprising the permanent magnets 13 and the
electrical winding 12. The regulator device 14 rotates the
middle section 2 in relation to the intermediate projectile part
21 in order to guide the projectile 1. A control unit 24 gives
control signals to the regulator device 14 based on the posi-
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6

tion of the projectile 1 and the target of the projectile, which
is known information for the control unit 24.

Inthe following description of the projectile 1 and its guide
wings 3, reference is made to FIGS. 1-4. A projectile 1 having
extended guide wings 3, according to FIG. 2, acquires a
longer firing range by virtue of the greater aerodynamic lift-
ing force given by the larger guide wings 3 compared with
that given by smaller, fixedly disposed guide fins. In the case
of'two guide wings 3, the angling of the guide wings 3 creates
two different lifting forces 41 and 42. One guide wing 3
creates a lifting force 41 and the other guide wing 3 creates a
lifting force 42, in which the lifting force 41 is greater than the
lifting force 42. In order to manoeuvre the projectile 1 to the
right in the direction of flight, the rotating middle section 2
and the guide wings 3 are positioned according to FIG. 3. The
force vectors 41 and 42 cooperate to guide the projectile 1 to
the right, viewed in the direction of travel, with, from the
surface of the earth, vertical direction indicated by the vector
43. In the same way, not shown here, manoeuvring of the
projectile 1 to the left, viewed in the direction of travel, can be
achieved by positioning the guide wings at 180 degrees oppo-
site to the position in FIG. 3.

Where the projectile 1 is configured with four guide wings
3, according to FIG. 4, two of the guide wings 3 will be
configured with angling in the same direction and are essen-
tially guide fins, and the two other guide wings 3 are essen-
tially glide fins, preferably oppositely angled in order to
achieve a propeller-like function. The guide wings 3 which
are essentially glide fins can also be configured without
angling so as to only provide lift. Where the guide wings 3
which are glide fins have propeller-shaped angling, then the
angling is arranged to preferably be opposite to the rotational
direction of the projectile in order to more rapidly roll-stabi-
lize the rotating middle section 2, but can also be unidirec-
tional with the rotational direction of the projectile.

The rotational direction of the projectile 1 is given by the
inner rifling of the barrel. In the launch of the projectile 1, the
rifling will take hold of the rotating band 4 and mechanically
force the projectile 1 to rotate. The size of the rotational
velocity is determined by the length of the barrel, the pitch of
the rifling and by the launch velocity. An alternative for reduc-
ing or wholly preventing rotation after launch is to use a
slipping rotating band.

Functional Description

When the projectile 1 is launched from a barrel, the pro-
jectile 1 leaves the mouth of the barrel rotationally stabilized
or with a certain rotation, but not fully rotationally stabilized.

As aresult of the rotating band 4, the guide wings 3 and the
middle section 2 have been protected from gunpowder gases
and gunpowder particles during the launch phase. At a suit-
able moment or distance, preferably close to the summit of
trajectory of the projectile 1, when the projectile is at its
highest point, the guide wings 3 are radially extended from
the projectile 1. The rotating middle section 2 is braked, fully
or partially, depending on the aerodynamic roll damping dur-
ing the extension of the wings.

Before the wing extension takes place, the rotating middle
section 2 is braked by a resistive load being connected to the
electrical winding 12 mounted in the intermediate projectile
part 21 and hereby creating an increased electromagnetic
braking force between the electrical winding 12 and the per-
manent magnets 13 disposed on the rotating middle section 2.
Alternatively, the middle section 2 can be braked by energi-
zation of the electrical winding 12 and thereupon creating
force against the permanent magnets 13, energization being
realized from an electrical energy storage unit 23, such as, for
example, a battery, capacitor or fuel cell, incorporated in the



US 9,360,286 B2

7

projectile. Where the middle section is braked resistively,
then the electrical winding 12 is energized and the energy
created during braking can be used to charge the electrical
energy storage unit 23. The electrical winding 12 can consist
of one or more electrical windings.

Regardless of how the middle section is roll-damped, the
rotation of the projectile body 5 will not be affected more than
to a limited extent essentially by friction losses in the store 11.
Through changes to a resistive load, not shown, coupled to an
electrical winding 12, the inductive load in the said electrical
winding 12 is affected by the magnetic field created by the
permanent magnets 13. By changing the resistive load, the
roll angle of the guide wings 3 can be altered and the projec-
tile can thus be guided by regulating the middle section 2 with
the regulator device 14.

For long firing ranges, the rotation of the projectile body 5
can come to decrease and the middle section 2 can thus
actively need to be rotated around the intermediate projectile
part 21, and thus the projectile body 5, in order to be posi-
tioned to guide the projectile 1. By energizing the electrical
winding 12, the regulator device 14 can rotate the middle
section 2 provided with guide wings around the projectile
body 5, so that guidance of the projectile can proceed even
when the rotation of the projectile body 5 has decreased.
Energization of the electrical winding 12 is realized from the
electrical energy storage unit 23.

In the preferred embodiment, the middle section 2 is
rotated with the regulator device 14 by both braking and
active rotation of the middle section 2. In an alternative
embodiment, the middle section 2 is rotated with active rota-
tion by means of the regulator device 14 after the wing exten-
sion has roll-damped the middle section 2. In this embodi-
ment, no braking function is used, but only a function for
actively rotating the middle section 2.

Based on the position of the projectile 1, the middle section
2 is rotated in order to guide the projectile 1 towards a target.
The position is calculated on the basis of satellite navigation,
preferably GPS 6, and/or with inertial navigation. Close to the
target, in the end phase of the projectile, guidance can be
realized on the basis of information from the homing device 7.
Depending on the extent to which the trajectory of the pro-
jectile 1 needs to be changed, the regulator device 14 posi-
tions the middle section 2, and thus the guide wings 3, for
guidance in time periods, also referred to as guide periods.
Between the guide periods, the guide wings 3 are kept hori-
zontally positioned in order to increase the lift, and thus the
firing range, of the projectile. Monitoring and controlling of
how the regulator device 14 regulates the middle section 2
around the projectile body 5 is realized by a control unit 24
mounted in the projectile. The control unit 24 provides infor-
mation to the regulator device 14, which comprises the per-
manent magnets 13 and the electrical winding 12. The said
regulator device 14 rotates the middle section 2, and thus the
guide wings 3, into the correct position on the basis of the
position calculated by the control unit 24 or otherwise deter-
mined.

The position of the middle section 2 relative to the inter-
mediate projectile part 21, and thus the projectile body 5, is
read off and fed back to the control unit 24 with sensors of, for
example, optical, electrical or mechanical construction. The
homing device 7 is used to guide the projectile 1 in the end
phase when the projectile 1 is approaching the target.

Signals from the homing device 7 will in this case act upon
the control unit 24, and thus the regulator device 14, in order
to guide the projectile 1 towards the target.
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Mustrative Embodiment

One example of a rotationally stabilized projectile is an
artillery shell having an outer diameter of 155 mm and having
a projectile length in the order of magnitude of 30-80 cm,
comprising two extensible guide wings mounted opposite
each other on a section which rotates freely from the profile,
in which one guide fin is twisted by 10 degrees and the other
by 11 degrees in order to jointly create essentially a lifting
force having a somewhat torsional force when the wings are
in the horizontal plane.

Alternative Embodiments

The invention is not limited to the shown embodiments but
can be varied in different ways within the scope of the inven-
tion.

It will be appreciated, for example, that the number, size,
material and shape of the elements and components which
make up the projectile are adapted to the weapon system or
systems and other design features which are relevant at that
time.

It will be appreciated that the above-described projectile
can embrace many different dimensions and projectile types
depending on the field of application and the barrel width. In
the above, however, reference is made to at least the currently
most common ammunition types having a diameter between
about 25 mm and 200 mm.

The guiding method can also be used to launch projectiles
from a smooth-bore barrel, such as, for example, a bazooka.
Once the projectile is roll-stable, the middle section is rotated,
with the extended wings, into the desired position for guid-
ance of the projectile.

The invention claimed is:

1. A rotationally stabilized projectile which is to be
launched from a barrel, and wherein said projectile comprises

a front projectile part,

a rear projectile part-comprising a rotating band, and

an intermediate projectile part comprising a freely rotat-

able middle section arranged with at least two radially
extendable guide wings,

wherein the guide wings are arranged extensibly on the

freely rotatable middle section and are located in front of
the rotating band, and wherein the intermediate projec-
tile part also comprises a regulator device for regulating
the rotation of the middle section.

2. The projectile according to claim 1, wherein the regula-
tor device is of the electromagnetic type comprising perma-
nent magnets coaxially arranged on the inner side of the
rotatable middle section concentrically around an electrical
winding disposed on the intermediate projectile part, wherein
the number and sizes of the permanent magnets are chosen
such that a rotation of the middle section induce a magnetic
field in the electrical winding, so that an electric current is
generated in an electrical resistance connected to the electri-
cal winding, which electric current manifests as a braking
force upon the rotating middle section.

3. The projectile according to claim 1, wherein the regula-
tor device is of the electromagnetic type comprising an elec-
trical winding coaxially arranged on the inner side of the
rotatable middle section concentrically around permanent
magnets disposed on the intermediate projectile part, wherein
the number and sizes of the permanent magnets are chosen
such that a rotation of the middle section induce a magnetic
field in the electrical winding, so that an electric current is
generated in an electrical resistance connected to the electri-
cal winding, which electric current manifests as a braking
force upon the rotating middle section.

4. The projectile according to claim 2, wherein the electri-
cal winding will be variably loaded via the connection of
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different electrical resistances for generation of a variable
brake force in the middle section.

5. The projectile according to claim 1, wherein the regula-
tor device is of the electromagnetic type comprising perma-
nent magnets coaxially arranged on the inner side of the
rotatable middle section concentrically around an electrical
winding disposed on the intermediate projectile part for the
creation of variable rotational force on the middle section by
virtue of the fact that the number and sizes of the permanent
magnets are chosen such that a static magnetic field oppo-
sitely directed to a variable magnetic field created by the
electrical winding which has been variably energized from a
separate electrical energy storage unit.

6. The projectile according to claim 1, wherein the regula-
tor device is of the electromagnetic type comprising an elec-
trical winding coaxially arranged on the inner side of the
rotatable middle section concentrically around permanent
magnets disposed on the intermediate projectile part for the
creation of variable rotational force on the middle section by
virtue of the fact that the number and sizes of the permanent
magnets-are chosen for the creation of a static magnetic field
oppositely directed to a variable magnetic field created by the
electrical winding which has been variably energized from a
separate electrical energy storage unit.

7. The projectile according to claim 5, wherein the separate
electrical energy storage unit is a chargeable capacitor.

8. The projectile according to claim 5, wherein the separate
electrical energy storage unit is a chargeable battery.

9. The projectile according to claim 5, wherein the separate
electrical energy storage unit is a fuel cell.

10. The projectile according to claim 1, wherein the middle
section comprises two extensible guide wings oppositely
placed relative to each other on either side of the projectile.

11. The projectile according to claim 1, wherein the middle
section comprises four extensible guide wings evenly distrib-
uted around the projectile.

12. The projectile according to claim 1, wherein the middle
section is rotatably mounted on the intermediate projectile
part with slide bearings.
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13. A method for guiding a projectile during the gliding and
end phase of the projectile, which projectile comprises
a front projectile part,
a rear projectile part comprising a rotating band, and
an intermediate projectile part comprising a middle section
rotatable relative to the projectile and arranged with at
least two radially extendable guide wings, wherein the
guide wings are located in front of a rotating band, and

wherein the projectile is guided towards a projectile target
by extension of the guide wings and by virtue of the fact
that the rotation of the rotatable middle section via a
regulator device, in response to control signals from a
control unit, is regulated to the correct position relative
to the projectile.

14. The method according to claim 13, wherein the rotation
of'the middle section is controlled electromagnetically by the
regulator device by resistive loading of the electrical winding
on the intermediate projectile part, via the connection of
various electrical resistances.

15. The method according to claim 13, wherein the rotation
of'the middle section is controlled electromagnetically by the
regulator device by energization of the electrical winding on
the intermediate projectile part, via a separate electrical
energy storage unit.

16. The projectile according claim 3, wherein the electrical
winding will be variably loaded via the connection of differ-
ent electrical resistances for generation of a variable brake
force in the middle section.

17. The projectile according to claim 6, wherein the sepa-
rate electrical energy storage unit is a chargeable capacitor.

18. The projectile according to claim 6, wherein the sepa-
rate electrical energy storage unit is a chargeable battery.

19. The projectile according to claim 5, wherein the sepa-
rate electrical energy storage unit-is a fuel cell.

20. The projectile according to claim 2, wherein the middle
section comprises two extensible guide wings oppositely
placed relative to each other on either side of the projectile.
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